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ABSTRACT 



Conmuinicatlon services can be controlled within geo- 
gr^hic areas (X26) by a communication resource controller 
(101). This occurs, when the communication resource con- 
troller (101) receives the location of a particular communi- 
cation unit (102. 103) and a particular service request 
Having this inf(xmation. the communication resource con- 
troller (101) accesses a database (124) and determines 
whether that particular service request is restricted in the 
area that the unit is located. If the service is restricted in that 
area, the communication unites (102. 103) request is denied. 

11 Claims, 3 Drawing Sheets 



A COttiUNICATlON UNIT PtRIOOICAlLY 
TRANSUnS ITS LOCATIO)! 
AS LOCATION CQOROtHATES 



-200 



UPON RtCtlPT Of THE LOCATION 

COORDINATES. COyHUNICATION 
f^SOUitCt CONTROlLEIt OETERNINES 
THE COMHUNICATION UNIT'S LOCATION 



-201 



OETERUIKE IHETHER COUfUNICATION 

UNIT IS LOCATED VITHIN A 
PREDETEiailNED CEOGRAPHIC ffECION 



1-202 




TRANSMIT A PREOETERUIKED L,^, 
NESSAGE TO COmUNICATIOM WIT V^^^ 



I 



UPON RECEIPT. CONNUNICATION UNIT 
DETERMINES IKCTtCR THE PREDEFINED 
MESSACE REQUIRES AN ACTION 



-206 




208 



10/20/2003, EAST version: 1.04.0000 




10/20/2003, EAST version: 1.04.0000 



U.S. Patent jui. 7, i998 sheet 2 of 3 5,778,304 



START 




A COMyUNICATION UNIT PERIODICALLY 
TRANSMITS ITS LOCATION 
AS LOCATION COORDINATES 



^200 JPJQ^2 



I 



UPON RECEIPT OF THE LOCATION 

COORDINATES, COMMUNICATION 
RESOURCE CONTROLLER DETERMINES 
THE COMMUNICATION UNIT'S LOCATION 



I 



DETERMINE WHETHER COMMUNICATION 

UNIT IS LOCATED WITHIN A 
PREDETERMINED GEOGRAPHIC REGION 



I 



202 




NO 



TRANSMIT A PREDETERMINED 
MESSAGE TO COMMUNICATION UNIT 



I 



^205 



UPON RECEIPT, COMMUNICATION UNIT I 
DETERMINES WHETHER THE PREDEFINED T 
MESSAGE REQUIRES AN ACTION 




1 



•204 



1 



■208 



10/20/2003, EAST version: 1.04.0000 



U.S. Patent jui.7, 1998 sheet 3 of 3 5,778304 




FIG. 3 



COMUUNICATION UNIT TRANSMITS 
A SERVICE REQUEST AND LOCATION 
COORDINATES TO COUyUNICATION 
RESOURCE CONTROLLER 



-ZOO 



1 



UPON RECEIPT OF THE REQUEST. 
COMyUNICATION RESOURCE CONTROLLER L^n, 
DETERMINES COMMUNICATION UNIT'S 
LOCATION AND TYPE OF SERVICE 
REQUESTED 




GRANT THE REQUESTED SERVICE | 



T 



10/20/2003, EAST version: 1.04.0000 



5J78304 



1 

METHOD FOR PROVIDING 
COMMUNICATION SERVICES BASED ON 
GEOGRAPHIC LOCATION 

This is a continuation of application Scr. No. 08/209,777, 
filed Mar. 10. 1994 and now abandoned. 

FIELD OFTHE mVEfmON 
This LDventioD relates geaerally to communication 
systems, and, in particular, to controlling communication 
services based on geographic location. 

BACKGROUND OF THE INVENTION 

Conimunication systems are known Co include a commu- 
nication resource controller, a plurality of communication 
units, and communication resources. In such communication 
systems, the communication units communicate with each 
other via the communication resources, where a communi- 
cation resource may be an RF channel, a pair of RF 
channels, a TDM slot, or any medium for carrying RF 
signals. To initiate a communication, a communication unit 
transmits a communication request to the communication 
resource controller via a communication resource dedicated 
for control information (control channel). The communica- 
tion request includes a request for a particular service, such 
as allocation of a communication resource and identity of a 
target communication unit, or units. For example, the 
request may be for a group call which identifies all the 
communication units in the same group as the initiating 
communication unit 

Upon receiving diis request, the communication resource 
controller detennines whether the communication unit is 
authorized to access the system and. if so. grants the request 
Having granted the request the communication resource 
controller allocates a conununication resource to the initi- 
ating conununication unit and the target communlcatioD 
units, and then transmits a communication resource alloca- 
tion message on the control channel. AU communication 
units within the coverage area of the control channel antenna 
receive the allocation message. However, only the commu- 
nication units identified in the message, Le.. the initiating 
and target communication units, will access the allocated 
communication resource and subsequently partake in the 
communication. 

This method of communication resource allocation works 
very well in many trunking communication system 
^plications, however, because of specific user needs, this 
method has its limitations. When a specific user need is 
location dependent, the operator of the conununication unit 
must remember the specific <^>erating requirements. For 
example, assume that the operator is located within a 
hospitaL where, based on hospital regulations, speaker vol- 
ume levels are limited and/or certain types of RF transmis- 
sions prohibited. If the operator f ofgets these specific oper- 
ating requirements, the hospital regulations will be vioUUed. 

In the above example, violating ttie speaker volume level 
setting is not a tremendously serious offense, however, 
violating other requirements could be very serious. As an 
example, assume the hospital's RF transmission restriction 
is near an operating room that is using RF. or RF sensitive, 
surgical equipment. If the conununication unit operator 
violates this restriction, the RF. <x RF sensitive, surgical 
equipment could be interfered with, thus jeopardizing the 
surgical procedure. 

Therefore, a need exists for a method that automatically 
controls communication services based on geogr^hic loca- 
tion of conununication units. 



2 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a communication system that incoqxv 
rates the present invention. 
^ FIG. 2 illustrates a logic diagram that may be used to 
implement the present invention. 

RG. 3 illustrates a logic diagram that may be used to 
inclement an alternative embodiment of the present inven- 
tion. 

^° DESCRIPTION OF A DEFERRED 

EMBODIMENT 

Generally, the present invention provides a method that 
controls communication services based on geographic loca- 

,3 \tion. This is accomplished when a communication resource 
controller receives location coordinates of a conununication 
unit. Upon receiving this information, the resource control- 
ler determines whether the conununication unit is located 
within a predetermined geographic region. If the conmuini- 

20 cation unit is within the predetermined geographic region, 
the communication resource controller transmits a pre- 
defined message. 'Die predefined message may indicate a] 
m^umum volume setting, or limit certain types of commu- 
nication services, or disable the communication unit entirely. 

25 With such amethod. accessibility to communication ser- 
vices_jwithin a predefined area can be" automatically 7 
controlled, thus substantially eliminating the potential for ' 
human error. 

The present invention can be more fiiUy described with 

30 reference to FIGS. 1-3. FIG. 1 illustrates a communication 
system IDO and includes a OHnmunication resource control- 
ler (101), a plurality of c<Hnmunication units (102. 103), a 
plurality of antennas (104, 105), and a limited number of 
communication resources (106-112). Each of the antennas 

35 (104, 105), which may be incorporated into a base station 
such as Motorola QUANTAR™, has an RF coverage area 
(113. 114). Each of the conununication units (102. 103) 
includes a location receiver (117. 118). which may be a 
global positioning satellite receiver that is coupled to a 

40 communication processor (not shown). 

Wittiin the communication system 100, any of the com- 
munication units (102. 103) may initiate a comnumication 
by transmitting a request to the conununication resource 
controller (101). The communication resource controller 

45 (101), which may be a Motorola trunking central controller, 
includes a database (124) which it accesses to determine the 
type of request received. In addition to receiving the request 
(119). the conununication resource controller also receives 
the location (121) of the particular communication unit and 

so the unites identification code (120). Based on this 
information, the communication resource controller (101) 
accesses its database (124) to determine the type of service 
requested (123) and where that geographic region is limited 
(125). As an example, assume that conununication unit 

55 (103) is within the geogri^c region (126) and has trans- 
mitted a service request for a conomunication. Upon receiv- 
ing this request, the conununication resource controUa 
(101) accesses its database (124) and determines for this 
particular type of call (124) and geographic region (125). 

60 that the service nuist be restricted. The service-may be 
reacted in a variety of ways. Fbr examplc.^^^ rcsjriction 
may be a maximum volume level setting. prohibiti(Mi of the^ 
service requested, or a limitations on the service i^uested. 
Note that the service requested may be any type of oom- 

65 munication systcra_ feature,^ such as, buijiqt limited to, 
telephone interconnect, group calls, private calls7 data 
cbansmissions, and graphic message transmissionsr 
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Upon detenniikijig the restriction, the communication 
resource controller (101) transmits a message to the com- 
munication unit (103) indicating the restriction. This mes- 
sage may also be sent to any other c<Hmnunication units 
located within the geographic region (126), thus all units 
within the geographic region (126) arc automatically aware 
of the restriction. 

To further illustrate the above discussion, consider the 
logic diagram of FIG. 2. At step (200). a comnuinication unit 
periodically, or upon request, transmits its location as loca- 
tion coo-dinates. The location coordinates are determined 
via the GPS receiver located within the commuaicatlon unit 
Once the location coordinates have been received, the com- 
munication resource controller determines the commuoica- 
tioD unites Location (201). This is a relatively sino^e process 
whidi can be accomplished by interpreting the location 
coordinates and mapping them against a particular geo- 
graphic area. Having die communication unites location, the 
coimnunication resource controller determines whether the 
unit is located within a predetermined geographic region 
(202), Ic.. the comnuinication resource controller accesses 
its database and con4>ares the unit's location with coordi- 
nates that define the predetermined geographic region. The 
predetermined gec^aphic region may be established based 
on user requirements, for example, a hospital area, a^con- 
r- -struction site, a particular part ofjthccity._or a lil»ary. If the 
^ communication unit is not within the predetennined geo- 
\ gr^hic region (203), the process ends (204), ie., there will 
pbe no iestrictions oh the communication unites ability to 

access the conmuinication scrviccs.y - - 
L^^j^^j^^^^-^^ ^^^^^^^jj^yj^^ Is within the prede- 
termined geographic region (203). the communication 
resource controller transmits a predefined message to the 
communication unit (205). The predefined message may 
alter, or reconfigure, the communication services that die 
conununication unit may request such as limiting telephone 
interconnect services, restricting RF transmissions, or set- 
ting predetermined volume levels. The message may also 
include a text message for display on the conununication 
unit informing the user of tiicse altered, or reconfigured, 
service capabilities, or an alarm may be triggered to indicate 
the reconfiguration. 

Upon receipt of the predefined message, the communica- 
tion unit determines whether the predefined message 
requires an action (206). If an action is not required (207), 
the process is complete (208). If however, an action is 
required, the action is peiformied (209), where ttie action 
may be setting the volume level as directed, disabling the 
conununication unit or disabling the services not allowed in 
this particular area. At the option of the communication unit 
operator, or the system manager, the action may be done 
automatically, <x manually. 

FIG. 3 illustrates an alternative logic diagram that may be 
used to implement the present invention. At step (300), the 
comnuinication unit transmits a service request and its 
location cowdinate to the communication resource control- 
ler. Upon receipt of this information, the communication 
resource controller determines die communication unit's 
location and the particular type of service requested (301). 
Having this information, the communication resource con- 
troller then determines whether the communication unit is 
located within a (H^determined geographic area (302). If the 
communication unit is not within the predefined geographic 
region (302), the particular service requested is granted 
(303). 

If however, the communication unit is within the prede- 
termined geographic region (302). the commuoication 
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resource controller determines whether the requested service 
is restricted in this region (304). As described above, the 
database contained within the communication resource con- 
troller contains the infcHmation necessaiy to make this 
determination. If the requested service is not restricted in 
this region, the process proceeds to (303). If however, the 
service is restricted in this region, the service request is 
denied (305). 

As an alternative to the above embodiments, a conmui- 
nication unit (102. 103) may determine the communication 
restrictions based on its location. In this embodiment the 
communication unit determines its location and uses this 
information to address a database. Having addressed the 
database, the communication unit determines whether it is 
located within a geographic region that has restricted com- 
munication services. If the unit is In a restricted region, the 
communication unit retreives reconfiguration information, 
whidi indicates &e coimminication service restrictions or 
new access privileges! Having this information, the com- 
munication-unit reconfigures its operation in accordance 
with the reconfiguration information. 

The present invention provides a method fw controlling 
communication services based on geogr^hic location. This 
method restricts, or controls, particular services that a com- 
munication unit can access based on that unit's geographic 
location. With such a method, users can define particular 
geogr^hic regions and automatically control access to 
services in that region, thus substantially eliminating the 
human error factor of prior art systems. 

We claim: 

1. A method for a communication system controller to 
provide system features to a communication unit based on a 
geogrq>hic location of the communication unit, the method 
con^nising the steps of: 

receiving location coordinates of the communication unit 
and a request to use a system feature of a plurality of 
system features provided by the communication 
resource controller; 

determining a location of the conununication unit based 
on the location coordinates; 

determining wheAer the location of the communication 
unit is within a predetermined geographic region; 

determining whether the system feature indicated in the 
request is restricted within die predetermined geo- 
graphic region; and 

transmitting service restriction infc^mation to the com- 
munication unit when the system feature indicated in 
the request is restricted within the predetermined geo- 
graphic region and the communication unit is located 
within the predetermined geographic region, wherein 
the service restriction information identifies limitations 
of using the system feature in the predetermined geo- 
grai^c region. 

2. The method of claim 1, wherein the plurality of system 
features comprise at least two of the group consisting of 
telephone interconnect, group calls, private calls, data 
transmissions, and gr^hic message transmissions. 

3. A method for controlling use of system features of a 
communication system based on a geographic location of a 
communication unit the method comfmsing the steps of: 

transmitting, by the communication unit location coor- 
dinates of the communication unit and a request to use 
a system feature of a plurality of system features 
(Hovided by the communication system; 

receiving, by a communication resource controller, the 
location coordinates and the request; 
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determining, by the communication resource controller, a 
location of llie communication unit based on the loca- 
tion coordinates; 

determining, by Che comniunicatioD resource controller, 
whether the location of the communication unit Is ^ 
within a predetermined geographic region; 

determining, by the communication resource controller, 
whether the system feature indicated in the request is 
restricted within the predetermined geogr^>hic region; 

transmitting, by the communication resource controller, 
service restriction information to the conuuunication 
unit when the system feature indicated in the request is 
restricted within the predetermined geographic region 
and the communicatioD unit is located within the i^e- 
determined geographic region, wherein the service 
restriction information identifies limitations of using 
the system feature in the predetetmioed geograi^c 
region; and 

utilizing, by the communication unit, the system feature in 20 
accordance with the service restriction information 
while the communication unit is located within the 
predetermined geographic region. 

4. The method of claim 3, further comprising die step ci 
triggering an alarm in the communication unit when die 25 
comnumication unit is located within the predetermined 
geographic region. 

5. The method of claim 3. wherein the step of transmitting 
location coordinates further con:^)rises the step of periodi- 
cally transmitting, by the communication unit, the location 30 
coordinates. 

6. The method <rf claim 3, wherein the plurality of system 
features conq)rise at least two of the group consisting of 
telephone interconnect, group calls, private calls, data 
transmissions, and graphic message transmissions. 3^ 

7. The mctiiod of claim 3. wherein the step of utilizing die 
desired system feature comprises the step of transmitting 



with the desired system feature in a restricted manner while 
the communication unit is located within the predetermined 
geogr^hic region. 

8. A method for a communication unit to access system 
features of a communication system based on a geogr^hic 
location of the communication unit, the method comprising 
the steps of: 

determining a location of the conmiunication unit; 

determining whether the location of the communicaUon 
unit is within a predetermined geographic region; 

determining whether a desired system feature of a plu- 
rality of system features is restricted within the prede- 
termined geographic region; 

when the desired system feature is restricted within the 
predetermined geographic region and the communica- 
tion unit is located within the predetermined geo- 
graphic region, ascertaining limitations of use of the 
desired system feature in the predetermined geographic 
region; and 

utilizing the desired system feature in accordance with the 
limitations of use while the conmiunication unit is 
located within the predetermined geographic region. 

9. The method of claiixi 8. further comprising the step of 
triggering an alarm when the communication unit is located 
within the predetermined geographic region. 

10. The method of claim 8. wherein the plurality of 
system features comprise at least two of the group consisting 
of telephone interconnect, group calls, private calls, data 
transmissions, and graf^c message transmissions. 

11. The method of claim 8, wherein the step of utilizing 
the desired system feature comprises the step of transmitting 
with the desired system feature in a restricted manner while 
the communication unit is located within the predetermined 
geographic region. 
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ABSTRACT 



A paging system, which includes of a number of central 
stations, each of which contains a number of pager 
apparatus associated with it. Each pager apparatus re- 
sponds to one or more identifying numbers so that a 
caller may send a paging message to one or a number of 
pager apparatus. The caller has a pager which is also 
paged to allow the caller ^tojvwfyjhat„the-transmissipn 
of the page has ^curr:^ .^/Sditorium cutoff allows Tl 
ilocallransmitterto^isable the audio response of pajgers ^ 
withih or Entering into a local ar^; ~ - 
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ity of species to which key codes are assigned, respec- 
PAGING SYSTEM lively. The radio paging method described therein pro- 
cTci ¥^ r\ yidcs for rapid transmission of a wide variety of mes- 
FIELD OF THE INVENTION information without the need for special input 
This invention relates to a paging system comprising ^ devices. Thus it is possible to increase greatly the call- 
various central stations, each of which controls a num- ing rate in each radio channel. It also provides for dras- 
ber of pager apparatus. Each central station contains a tic reduction of reception sensitivity at each pager re- 
profile or a listing of transmission services for each of ceiver despite a substantial increase in transmission rate, 
the pager apparatus associated with that station. The U.S. Pat. No. 4.706,272 to Nishimura et al provides 
profile includes, among other information, a listing of ^ ^^^^^^ communication system adapted to transmit 
plural idenufication numbers to which a pager appara- ^n individual calling code from a base station to a plu- 
tus wil respond screemng capabilities to limit Avho can .^^^^^ ^ j^^j^ 

nf^hf '^^Si'of ^? capabilities to advise the -^^^^^^^ circumvents the problem of Jon ven- 

caller of the completion of a paging call, and other * , vt * • u i.-* ■ r 

items o & ' J J uonal paging systems that are unable to inhibit informa- 
tion to a particular receiver within the same group. 

BACKGROUND OF THE INVENTION Furthermore, this invention inhibits information to 

Paging systems are well known in the art. The paging ^^^^ receivers that have as yet not renewed contracts 

systems operate wherein a calling party sends a message ^^^^^ communication system by paying due 

_to„the_control_ station or clearing house whichjthen 20 rental fees, 

trsmsmits, the page to tfie pager apparatus. The pager ^ While such paging systems have attempted to pro- 

ap|>aratus receives a signal resulting from the call and ' vide improved features, thus far, paging systems have 

includes tii audio and/or Visual indicator associated not been able to provide a system that can be universal 

with it to inform the called party that he has been with pager use by each and every individual and yet 

paged. In some paging systems, a numeric field such as 25 individualized for selective features. Also, thus far, 

the telephone number of the calling party is displayed there has not been presented a system wherein the caller 

on the pager apparatus. In others, limited messages can is billed for the call rather than the called party, 

also be transferred from the calling party to the called Additionally, typical paging systems include a central 

party through the central station. station which does little more than serve as an informa- 

Generally the mdividual placing the call is referred 30 transmission facihty. Such systems may provide 

to as the caller, and the individual holding the pager s^u^hing, forwarding or routing of the paging call. The 

apparatus as the called party Paging apparatus differ ^^j, ^^^.^^^^ ^ the central station 

from telephone equipment in that pagers can only re- , . ' ^ , ^, ^ ! 

ceive remotely transmitted signals and alert the called ^'^"^"^^^.^ P^^e to the called party. If the central 

pany but they do not have the capabihty of transmitting 35 ^^^^'^"^ is m the nature of an answenng service or a 

responses. Thus, they cannot support real time, two- secretary, they can select which calls get through, but 

way communication. Hereinafter, reference to a pager, ^uch selectivity is achieved by secretarial decision and 

pager apparatus or receiver, refers to a device of this restriction and not through automatic implementation 

type. of selection criteria established by the called party. 

Various paging systems have been well known in the 40 Furthermore, there is no response given to the caller to 

art. By way of example, U.S. Pat. No. 4,172,969 issued assure him that the page has in fact been transmitted. 

to A. B. Levine describes a paging system wherein a ottww . pv a vn riRiPrx op tmp tmvpmxtom 

transmitting station automatically receives and trans- SUMMARY AND OBJECT OF THE INVENTION 

mits limited content coded signals from a caller, and Accordingly, it is an object of the present invention 

automatically sends out messages to remotely located 45 to provide an improved paging system which can be 

receivers. The pager receivers include a video display utilized by a large segment of the population and yet 

panel for displaying messages, and a memory for storing provides unique individualized selected services and 

the messages for later retrieval and display. features to each pager holder. 

U.S. Pat. No 4,263,480. issued to A. B. Levine. fur- Another object of the present invention is to provide 

ther improves the aforementioned mvention by expand- 50 ^ paging system which gives the called party the ability 

ing the size and scope of the transimtting station to ^^^^^ parameter of the calls that he will receive, 

compose a centr^ broadc^station capable of serving ^ ^^^^^^ ^^^^ ^^^^^ ^^^^^^^ 

a large number of subscribers at greater distance from ^ ^^^^ ^^^^ ^^^^^^ ^ ^^^^^^ station having 

the station. I also provides completely automated oper- ^ « ^ ^ ^ apparatus associated with it with a 

adon in paging subscribers and transmitting messages 55 P»S" »PP*^»^"* I ' " 

thereto in response to a large number of cillers. Ae ^^<^^^J^' <>( profile information stored for each of the 

pager receiver described by Levine requires that the subscribers associated therewith, 

station include an automatic answering device for in- . another object of the present invention is to pro- 

structing a telephone caller to dial an alpha-numeric ^^e a paging system which can be used to call selec- 

address that selects one of the pager receivers and addi- 60 t'^^V individual pager apparatus, a group of pager 

tionally instructs the caller to dial a further alpha- apparatus, or all pager apparatus associated with the 

numeric limited content message to be transmitted to central station. 

the selected receiver. Still another object of the present invention is to 

U.S. Pat. No. 4.618,860, to Toshihiro Mori, describes provide a paging system having a number of central 

a radio paging method for use in transinitting radio call 65 stations each of which contains a plurality of pager 

signals from a subscriber's substation through a base apparatus associated with it, and having the ability of 

station to pager receivers in the form of a radio call one central station to transfer calls to another centra] 

signal, the message information is divided into a plural- station. 
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Yet another object of the present invention is to pro- ceiving the information from the caller. Processing 

vide a paging system wherein the caller is billed for the means at the centra] station processes the information in 

transmission of the page call to the called party. accordance with a profile of information provided by 

A further object of the present invention is to provide the called party and the central station. Transmission 

a paging system wherein a pager holder can restrict the 5 means at the central station responds to the processed 

paging calls addressed to him through the use of a lock- information, signals the specified pager and transmits 

out provision, such as a password* or other security the information relative to the message being sent. Cal- 

identifier, or through the use of a restrictive list of ID culating means associated with the system bills for the 

numbers that should be transmitted, or through the transmission of the call. It should be understood that 

callers decision to accept a call after he receives the ID 10 reference to a "call** includes not only telephone calls 

of the caller on his page apparatus. but also calls through other electronic means. 

Still another object of the present invention is to Accordingly, pager apparatus can be provided to a 
provide a paging system wherein a central station can large segment of the population, if not all of the popula- 
store voice messages for a called party and send out an tion. Preferably these are low cost, low power con- 
indication to the called party that it has a voice message 15 sumption pager ^paratus which are carried by each 
stored and waiting for him. individual. In current paging systems, it is the holder of 

Another object of the present invention is to provide the pager that is billed for use of the paging system. As 

a paging system which permits each of the pager appa- a result, pagers have been limited to either emergency 

ratus associated therewith to be called through more use or business use wherein the pager holder is inter- 

than one identifying number. 20 ested in paying for the use of this service. 

A further object of the present invention is to provide In the present System, the pager apparatus are of 

a paging system which operates on a time synchroniza- sufficiently low cost to be given away for free. The 

tion arrangement to permit addressing groups of pager individual is not billed for having the pager apparatus, 

apparatus in each time frame thereby permitting re- On the contrary, it is the individual who places the call 

duced power utilization by the pager apparatus associ- 25 who is billed for the use of the paging system, 

ated therewith. Additionally, the central station contains a profile of 

Another object of the present invention is to provide information for each of the pager apparatus associated 

a digital paging system which operates on a protocol therewith. The profile is a set of information stored 

achieving data synchronization, time synchronization, within a computerized storage capability at the central 

and message addressing to each of one or a plurality of 30 station. It relates to the mode of operation and transmis- 

pager apparatus associated therewith. sion services requested by the particular pager appara- 

Yet a further object of the present invention is to tus holder. Heretofore, in previous paging systems, the 

provide a paging system permitting both local and central station essentially only provided information 

global commands, as will be hereinafter defined, to the transmission of the page from the caller to the called 

pager apparatus associated therewith. 35 party. If the called party temporarily moved to another 

A further object of the present invention is to provide location, he would store a forwarding number in the 

a paging system which permits Uansmission of com- central station thereby allowing the central station to 

mand signals to control remotely the pager apparatus forward his call. Thus, paging was simply a matter of 

associated therewith. transmitting a call from the caller to the called party. 

A further object of the present invention is to provide 40 In previous paging systems, any restriction on which 
a paging system capable of processing and transmitting a caller could get through was done almost in a quasi- 
paging dau to a single or, simultaneously, to a plurality manual way. By way of example, the pager holder 
of pager holders, such that each pager holder is identi- would only give out his page number to a select number 
fied by at least one distinct, and preferably, by a plural- of people in order to restrict anyone else from paging 
ity of identifying means shared by other pager appara- 45 him. Altematively, he would only give his secretary or 
tus. answering service his page number and they, in turn, 

Still another object of the present invention is to would provide the selectivity. In all cases, however, the 

provide a paging system permitting transmission of central station served only as a focal point for receiving 

emergency signals to override any calls in progress to a paging calls and for determining the number for calling 

particular pager apparatus. 50 the pager apparatus! It did not provide for an intelli- 

A further object of the present invention is to provide gence processing, selectivity, or capabilities for the 

a paging system permitting a pager apparatus holder to called party to specifically tailor the type of service to 

prioritize the messages he is to receive and to permit be received. The called party could not defme the pa- 

their display in a predetermined order. rameters for automatic control of the type and particu- 

Another object of the present invention is to provide 55 lars of calls that were to reach him. 

a paging system which can limit the ntmjber of calls to In the present system, the profile information stored 

be transmitted to a particular pager apparatus associated at the central station is information which is set up for 

with the system. each individual pager apparatus and includes numerous 

The aforementioned and other objects, feature and types of information that a called party can set up at the 

features of the invention, are brought about in accor- 60 central station. This information can restrict the type of 

dance with the present invention, wherein there is pro- calls, select the types of messages to get through, deter- 

vided a paging system including at least one central mine the various numbers by which the called party 

station with a plurality of pager apparatus associated will respond, determine the type of signal that the called 

therewith. A caller utilizes a telephone or other elec- party wants to receive, and provide other characteristic 

tronic means to place a call to the central station, speci- 65 information with regard to the service desired. When a 

fying the particular pager apparatus he wishes to page call from a caller comes in, the central station first pro- 

and send a particular message to that pager apparatus. cesses the call based on the profile information selected 

The central station includes appropriate means for re- by that called party. Based upon the type of profile 
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information, it then determines whether the call will go have not yet been updated with new apparatus having 

through, the type of alerting signal it will emit, the the ability to receive the group code, 

requirement that the caller insert an ID number, the Other types of services can also be associated with 

selection of particular caller ID numbers for priority each profile. The pager apparatus holder can prioritize 

paging, and other information with respect to the page. 5 the types of messages that he wants to receive in a cer- 

It should be appreciated that this ability of a paging tain order, and these will, likewise, be displayed within 

system to provide processing of paging information and that particular priority order. 

not merely transmission of paging data is unique. Fur- Additionally, certain messages can be restricted so 

thermore, the use of an information profile for process- . that the pager holder will selectively receive only cer- 

ing the page wherein the called party can initially defme 10 tain messages. The restrictions can be included at three 

the parameters of the calls it receives, is also unique different levels. The first is where the called party re- 

with the present system. Thus, processing is used in the quires that each caller dial a preassigned password to 

sense of acting upon the incoming call to make such allow his page to go through. In this way, the called 

changes and modifications as are needed to comply party can give the password only to individuals of his 

with the profile of information set up by the called IS choice, thereby, completely controUing access to his 

party. pager. The passwords are also stored in the profile in- 

By way of example, information in the profile can formation to be matched up and to ensure that the cor- 

include various numbers to which the pager apparatus rect password is inserted for that called party. A second 

will respond. While in typical prior art systems, each level of security can be included. In this case, the called 

pager is uniquely identified by a single number, in the 20 party gives a list of personal identification numbers to 

present paging system, each pager apparatus can be the central station for inclusion in his profile of informa- 

called by means of a plurality of identification numbers. tion. As each caller dials into the central station and 

The pager can respond to its own assigned number as thereafter dials the number of the called party, he is 

well as to a number which is part of a corporate or instructed to insert his own ID number. The ID number 

family group, etc. Thus, if one desires to place a call to 25 may be the telephone number of the caller or another 

all members of a corporate group, one can do so ID number associated with the telephone calling card 

through a single call which will be transmitted through that the caller may have. Once the ID number is in- 

the identification number associated with that company serted, the profile information compares the ID number 

group. Likewise, one can calhall members of a family with the list of ID numbers stored in the profile infor- 

group with a single call, and so forth. 30 mation for that called party. If there is a match, the page 

Moreover, the identification number can include not will go through. Otherwise, the caller is notified that he. 

only the number itself, but also prefues, suffixes, or is not cleared for making that paging call, 

additional extension numbers. Thus, a particular identi- A third level of screening allows every call to go 

fication number caii be assigned to a family and an addi- through. However, along with the call, the caller must 

tional suffix to each of its members. Thus, each pager 35 again insert his identification number. When the page is 

apparatus can be particularly selected not only by the transmitted to . the called party, the ID number of the 

family telephone number, but by the individual member caller is also transmitted. Alternatively, the central sta- 

ofthefamily through the entry of an additional prefix or tion can match the ID number of the caller with his 

suffix. It should be noted that while these identification actual name and, instead of transmitting to the called 

numbers can be accommodated in the profile informa- 40 pager the ID number of the caller, it can instead trans- 

tion, they could also be stored in the memory of the mit the name of the caller. As a result, all page calls get 

pager apparatus. through to the called party. However, the called party 

There will also exist a group profile for all the pager can now determine who is calling him and can selec- 

apparatus belonging to a group such as a corporate lively decide to whom he wants to respond, 

group, a family group, etc. Each individual profile is 45 As part of the profile information for a particular 

linked to all the group profiles with which the pager is called party other information to be elicited from the 

associated. Information can therefore be shared be- caller. For example, the level of urgency can be elicited, 

tween related profiles. When a caller calls a number etc. The profile information can also include handling 

which relates to a group of pagers, such as a corporate of emergency calls, checking caller ID numbers, times 

or a family group, or the like, the system checks the 50 when paging calls can be transmitted, and other param- 

group profile and determines which pagers arie associ- eters desired by the called party, 

ated with that group. Typically, each pager responds to Particular pager apparatus can also be limited within 

more than one identification code. Thus, in addition to their profile so as to receive only a restricted number of 

its own unique identification code it will also respond to calls. This can be used to avoid abuse by children, pre- 

the code for the group or groups to which it belongs. 55 venting them from making multiple paging calls to 

Normally, all the identification codes to which a pager friends. The profile can also identify the type of sound 

responds are built in the memory of the individual pager and visual signals to be emitted for certain types of calls, 

units. These ID codes could be altered remotely. When Thus, the pager apparatus holder can request to be 

a pager is added to another group, it includes the addi- signalled with one type of signal for certain calls and 

tional group identification code or the existent pager of 60 with another signal for other calls. This is especially 

the new group could be remotely reprogrammed to useful for emergency calls which can emit a specified 

include the new code. Alternatively, it is possible to list audio signal at the pager apparatiis. Furthermore, emer- 

all the individual pager codes which belong to the gency signals will generally override any type of ongo- 

group. When a group page is received, it will transmit ing calling signal previously received, 

the individual pager codes to all members of the group 65 The central station also contains the ability for stor- 

rather than a single group code. Furthermore, the sys- ing voice, messages. While these cannot be transmitted 

tcm can have both a group code for original participants to the pager, an indication can be transmitted to the 

and individual codes for those pagers added on which pager that a voice message is being stored for it at the 
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central station. The pager apparatus holder can then all be powered down. Thus, for a particular short time 

call in to the central station and receive the voice mes- interval, the frame which is sent out in accordance with 

sage waiting for him. the predescribed protocol will only address a limited 

Through the use of a plurality of central stations, number of pager apparatus, alt operating during the 

each of the central stations has associated therewith a 5 same time interval. Thereafter, a second frame is sent 

number of pager apparatus. A particular caller calls the out following the same protocol but this time addressing 

nearest central station and thereafter dials the telephone a second group of pager apparatus, again having their 

number of the pager apparatus he desires to page. He own common time . After all of the groups of pagers 

then enters his message, thereafter entering his own have been addressed, the sequence repeats with the 

billing number or telephone number to be billed for the 10 message going back to the first group. During the time 

transmission of the call. There could also be other op- period the pager apparatus of a particular group are not 

tions available or built in simple defaults. For example, operational to receive information, their particular 

biUing the phone number called from if no ID or billing pager apparatus can be switched to a low power mode, 

number is entered. providing for low power consumption and long life of 

The entire paging system can be set up with an **900" 15 the pager battery, so as to reduce its cost, increase its 

toll free number. Any caller simply calls into the **900" longevity, and add convenience, 

number and he is automatically connected to the closest The system can also include an auditorium cutoff 

central station which will receive his page. The central which provides a signal to all pager apparatus within a 

station into which the caller is connected then checks specified area to cut off operation of that pager appara- 

the called number and determines the appropriate cen- 20 tils so as to prevent any audio and/or visual indications 

tral station of the called party and transfers the call to ' from disttirbing others within that area, such as in thea- 

that central station. C 'ters, concert halls, etc. 

The central station to with which the particular t^tut^t^ T^T^<^r-Tiin^rr^i.j r^rr t-t^ 

called pager apparatus is associated with will handle the BRIEF DESCRIPTION OF THE DRAWINGS 

message for the called pager apparatus. If the called 25 The novel features of the invention are set forth in the 

party happens to be associated with the same central appended claims. The invention itself, together with 

station to which the caller placed the call, the message any other objects and advantages thereof, may be better 

will be processed only to that individual central station. understood by reference to the following description, 

However, if the called party is associated with a differ- taken in conjunction with the accompanying drawings, 

ent central station, the central station of the caller will 30 in which: 

make contact the central station of the called party. FIG. 1 shows a representation of the overall system 

query the called party's profile and transmit the call to comprised of central stations and plurality of pager 

the central station of the called party. The called party's apparatus at various geographical locations and means 

central station will handle the transmission to the pager for simultaneously transmitting paging information to 

apparatus of the called party. 35 any selected subset of paging devices; 

Through the use of the profile information, the FIG. 2 is a block diagram of the typical central sta- 

holder of the pager apparatus can arrange to forward tion; 

his calls. In that case, the caller will first call the called FIG, 3 is an embodiment of the encoding of a pre- 

party. The central station of the called party will check ferred paging call sequence to be processed by the cen- 

the profile of the called party and determine from the 40 tral station; 

profile where to transfer the call. It will then forward FIG. 4a and 4b, comprises a flow chart of the paging 

the call to the new central station at which the called network input processor as seen at the transmitter's end; 

pany is temporarily located. In each case, it is the home FIG. 5 is a schematic diagram of a typical pager 

central station with which the called party is associated apparatus as used by the paging system in accordance 

that will handle the storage of information for that 45 with the present invention; 

called party. This process is transparent to the caller. FIG. 6{a) shows the digital make-up of the data for- 

The paging system operates in accordance with a mat of a paging signal received by the receiver accord- 

preassigned protocol. By way of example, the protocol ing to the invention; 

can include a frame of information commencing with a FIG. 6{b) shows the digital make-up of the byte for- 

data synchronization, followed by a global code signal 50 mat of the UART protocol; 

and thereafter a time synchronization signal. This is FIG. 7(fl) and 7(/») comprise a flow chart of the signal 

then followed by sequences of paging signals with each decoding and processing at the receiving end of the 

paging signal containing the address or identification paging system; 

number of the called pager apparatus followed by the FIG. 7(c) shows a flow chart of a subroutine that 

particular message addressed to it. Instead of and/or 55 represents the action that results from decoding a global 

along with the messages, particular control codes can code within the data frame. 

also be utilized to control the operation of the particular FIG. 1(d) is a flow chart of a subroutine that repre- 

pager apparatus either to enable or disable indicators, sents the action resulting from decoding a local option 

provide special indications or signals to the pager appa- at the pager apparatus. 

ratus. Global codes are such that signals affect all of the 60 . FIG. 8 is a flow chart showing how profile informa- 

pager apparatus within the central station. Local codes tion is processed by the central station, 

are those that affect less than all of the pager apparatus FIG. 9 is a diagram showing local area cutoff, 
that belong to the particular central station. 

Pagers can be grouped to be associated with different DETAILED DESCRIPTION OF THE 

frames. A pager belonging to a particular group can 65 INVENTION 

only receive messages during the particular time inter- Referring now to FIG. 1, there are shown two cen- 

val that the frame is being transmitted. During the trans- tral stations, 210, 220, each of which has associated 

mission of the other frames, the pagers of this group can therewith a single or plural radio transmitters. 240, 260, 
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respectively, and other electronic equipment to be here- 
inafter described. Associated with the central station 
210 are a plurality of individual pager apparatus identi- 
fied as 201A. 201B« . . . 201L. Associated with the cen- 
tral station 220 are shown the pager apparatus 205, 115, S 
and 201M 

Typically, an individual caller will use a telephone 
apparatus 200 in which he will call in to the nearest 
centra] station 210 via conventional telephone connec- 
tions 250 or other electronic means. In the present sys- 10 
tern, it is anticipated that pager apparatus will be carried 
by everyone including the caller. Thus, the particular 
caller having his own pager apparatus will have his 
pager apparatus associated with a particular central 
system. 15 

In fact, it is contemplated that the particular caller 
can utilize his own pager apparatus to aid him in making 
the telephone call by using his own pager apparatus as 
either a calling card, a telephone card, or at least to 
utilize it for transmitting his own telephone number or 20 
identification number or charge number to which the 
transmission of the paging call can be charged. 

The caller will initially dial in the call to the nearest 
central station 21? . Thereafter, he will enter the tele- 
phone number of the pager apparatus to be called. If 25 
that pager apparatus is pan of the central system dialed 
into, that pager apparatus will be addressed directly 
from this central station via the transmitter 240. If the 
called pager apparatus is part of another central station, 
such as 220, the page will be transferred to central sta- 30 
tion 220, and then it will be transmitted to the pager 
apparatus associated with that central station via trans- 
mitter 260. 

Each central station contains profile information of 
all of the pager apparatus associated with that central 35 
station. Each pager apparatus responds to one or more 
identification numbers through which the pager appara- 
tus can be addressed. Thus, the caller by dialing on the 
telephone 200, can enter an identification number which 
can be used to address either a single pager apparatus or 40 
multiple pager apparatus within the same central system 
or within multiple central systems. By way of example, 
he may want to address all employees of a particular 
company who may have a single identification number 
to which all their pager apparatus would respond, and 45 
he can do so by placing a single paging call. 

As part of the profile of each pager apparatus, there is 
provided the means for transferring a call from one 
centra] station to another central station. By way of 
example, if the user of the pager 201M is travelling and 50 
is temporarily away from the geographical location of 
central station 210, he can indicate within his profile 
that calls be transferred to central station 220, where he 
is temporarily to be located. When a caller places a call 
to the pager 201M, the Central station 210 will check 55 
the profile of the pager 201M and determine that 201M 
can now be reached from the central station 220. It will, 
therefore, transfer the message to central station 220 
which in turn will cause the signal to be transmitted 
from its transmitter 260 to the pager apparatus 201M. 60 

Similarly, each group of pagers such as a company or 
family has its own unique identifying group profile as 
well. This group profile is linked to the profiles of the 
individual profiles. Therefore, the group profile in- 
cludes the addresses of each of the individual pagers and 65 
the time intervals and frequencies needed to be trans- 
mitted to reach each member of the group. If one group 
member temporarily changes his paging address, modi- 



fication in its profile is also transmitted to the group 
profile to which that individual belongs. If it happens 
that another member is already being paged at this new 
location during this time interval and at this frequency, 
the group profile is updated with the new address of the 
pager biit there is no need for further change. If it is a 
new address for this group, the group profile is updated 
and each page is transmitted to the new address, as well. 
In transmitting the page to the individual pagers in the 
group, each individual pager profile is checked for the 
specific parameters of that pager. 

Each pager address, therefore, includes the particular 
central station at which it can be reached, its time inter- 
val for addressing it, the frequency, and the particular 
code. 

By an optimizing algorithm and by reprogramming 
the receiver's time intervals, the system can dynami- 
cally be optimized to reduce paging traffic congestion. 

Although as will hereinafter be explained, the caller 
will be billed for the transmission of the call, it is also 
possible to bill the called party for special services, such 
as transferring of his calls from one location to another 
location. The called party can also instruct to reverse 
charges for calls to him. 

Referring now to FIG. 2, there will be described a 
block diagram of the various means located at the cen- 
tral station for implementing the paging system to be 
described. 

Central stations act as focal points for receiving, pro- 
cessing and transmitting messages from all paging appa- 
ratus connected to the system. A plurality of central 
stations, having their respective radio transmitters inter- 
connected to each other via telephone or other trans- 
mitting means, constitute the backbone of the paging 
network. 

In a preferred embodiment, the automated attendant 
301 is selected as one of various possible entry points 
into the central station and is intended to assist a caller 
in making a page call. Its main function is to ensure that 
the caller properly enters all parameters required to 
complete a call successfully and to preprocess the in- 
coming information. Thus, the automated attendant 
prompts the caller for the desired information, and pro- 
vides, when necessary, appropriate default options. At 
times, a caller may require assistance that cannot be 
handled by the automated attendant. In such an event, 
the automated attendant passes the request to a human 
operator 302. The operator, in turn, may opt to transfer 
the control back to the automated teller once the prob- 
lem is cleared up. By way of example, a caller may wish 
to send an alpha-numeric page but does not wish to use 
the telephone key pad. He may request the operator to 
handle his message, after which the control is trans- 
ferred back to the automated attendant. 

Another entry point into the paging system is pro- 
vided by trunk lines 310 incoming into switching net- 
work 304 from other central stations. In this mode of 
operation, no automated attendant or operator is re- 
quired. Its only requirement is that it transmit a message 
previously processed by some other remote central 
station. Other types of entry into the system include 
magnetic tape, and the like. 

The central processor 303 is continuously supervising 
the various other units, and processes the flow of infor- 
mation. The central processor controls all paging re- 
quests from any of the above sources. Prior to directing 
the switching network 304 to transmit a page, the pro- 
cessor must first complete a sequence of tasks. For ex- 
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ample, it checks the profile of the party being called by Specifically, in a regular telephone networking system, 
interacting with the profile data base 305. Based on the when an individual places a call, he can be asked to 
information contained therein, the processor may re- insert his own identification code. The telephone net- 
verse the charges to the party being called, if so in- work can then switch to the paging network and trans- 
structed by the profile of the party called. The proces- 5 fer the identification call of the caller to the paging 
sor then updates the billing data base 307 of the caller by network. The paging network wiU then look up the 
adding the appropriate charges for the page call just code of the caller and transmit to the pager apparatus of 
completed. Otherwise, it stores this infonnation and at a the called party the identification code or actual name 
later, more convenient time it can forward this informa- of the caller. In this way, when one receives a telephone 
tion to the appropriate locations. 10 call on the wire line telephone network, he can look at 

Profile data base 305 contains detailed instructions to his pager apparatus and see who is calling even before 
the processor for every customer associated with the he answers the telephone call. It should be understood 
central station. If the caller or the called party are asso- that using the time interval system of the present net- 
ciated with another central station, it needs to establish work there would be a time delay for response. How- 
a connection with that central station via the network 15 ever, if the system were operated in real time, there 
interface 311. Instructions may call for the transmission would be instant response. 

of only messages from a selected group of callers, while Network related infonnation resides in network data 
others may limit the transmission of only emergency base 306. The processor requires this information to 
calls from any source. determine whether the caller or called party subscribe 

The profile data base will be distributed among the 20 to the system, and to pinpoint the whereabouts of the 
central stations, each one containing the profile of only party being called, i.e., whether under the jurisdiction 
those pager holders that are associated with that office. of the central station that was prompted or at some 
In some cases, there is a need for an independent net- other geographic location. 

work to access the profile information, in some cases, in All alpha-numeric and voice messages are stored in 
real time. For example, the system may need to verify 25 the message and voice data base for future retrieval by 
the credit card number of the caller. They may also the party being called. The frequency of storage and 
need to verify that the called party is a subscriber to the deletion of messages from the data base is determined 
network. If verification fails, the automated attendant either in the profile of the ^called or by the processor, 
will notify the caller. Once a message has reached its final destination cen- 

The profile information permits the called party to 30 tral station, it resides in the message data base and 
specify three levels of screening of calls. In the first, he awaits its turn to be transmitted to the radio transmit- 
identifies in his profile information that a password must ters. If the message needs to be forwarded, it is sent 
be entered by a caller before the central station may through the switching network to the appropriate out- 
transmit the call to the called pager. In this way. the going trunks for transmission to the instructed other 
called party might distribute the password only to those 35 central stations. 

selected individuals to whom he would give access to The mass message relaying network 309 provides the 
his pager. necessary means for transmitting multiple messages to 

In the second, the profile information requires that a one or to plural pager holders. The input to this net- 
caller must insert his own identification code after he work may be either an external input, such as magnetic 
has called this particular caller*s pager number. Fur- 40 tape, or via the aforementioned automated attendant, or 
thermore, there is a list of identification codes of spe- via the operator through the automated attendant. By 
cific callers that can get through. When the caller's way of example, the postal service forwards a request to 
identification code is inserted, it is checked in the list of the central sution to transmit a tape containing mass 
accepted identification code numbers for this particular messages. The automated attendant activates the mass 
caller's pager and, if it is among those listed, the central 45 storage relaying network to read in the postal service 
station will then transmit the page to the called party. tape. The automated attendant prompts the processor to 

The third level is where every call to the particular start processing the mass messages. The processor per- 
called party will get through. However, in this level, forms the routine checking and transfers the messages 
the caller must submit his own ID number. The central to the switching network for delivery, 
station then transmits to the caller's pager not only the 50 Referring now to FIG. 3, which shows a preferred 
page signal, but also the identification number of the format for the call sequence that can advantageously be 
caller. Alternately, it can check the identification code used to initiate a paging call. The parameters in the 
of the dialing sequence are as follows: 

caller against a list of actual names and can actually X: This parameter is either a 0 or a 1. consistent with 
transmit the full name of the caller to the caller's pager. 55 current telephone nomenclature. At a pay telephone, a 
In this way, the called party wiU receive the page and 1 indicates a direct payment by coins, whereas a 0 indi- 
will also receive either the identification code or the cates deferred payment by charge card or by charging 
actual name of the caller, and he can then decide another telephone number. At a subscriber telephone, a 
whether to return the call in response to the page or not. 1 will add the charge to the telephone bill and a 0 will 
There is, of course, the possibility of no screening at all. 60 point to a charge call. 

The caller can also be instructed to insert other infor- AGC: This code represents access to the paging sys- 
mation as well. For example, he can advise the called tem. It is similar to current long distance access codes, 
party of the urgency of the call, the need to respond such as 001 or 900. If a call is initiated at a rotary phone, 
quickly, and other infonnation. the paging call will require operator assistance. 

Through the use of the identification code of the 65 CALLED: This represents the receiving party's 
caller, as well as the ability to identify the actual name identification code. It is normally comprised of an area 
of the caller, an interconnection can be made between a code, a phone number, and an optional 4-digit suffix to 
telephone wired system and the pager wireless system. differentiate members of a group or family. Pro- 
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grammed default options may automatically make up network (block 1). This sets the paging central station in 

for any deficiencies. This sign is preferably used as a motion through a sequence of actions designed to locate 

delimiter between fields. It is normally only used after the desired party or group of parties and transmit the 

variable length fields, such as the called pany's tele- intended message. It prompts the caller for a destination 
phone number whereby, the area code, telephone num- 5 number (block 2) which, preferably, consists of an area 

ber, and suffix, can be selectively omitted. Hanging up code, a telephone number, and a 4-digit suffix. After the 

the telephone is always interpreted as the final delim- appropriate delimiter has been entered, the central sta- 

iter. tion begins processing the called party's number to 

MESSAGE: This field normally consists of the mes- verify its validity, while it continues receiving the re- 
sage to be displayed on the caller's pager apparatus. Its 10 mainder of the message, 

length is limited by the size of the pager's display. Any The coded number is normally followed by a message 

combination of alpha-numeric chdacters can advanta- or a plurality of messages, each of which is, preferably, 

geously be used. For a simple page, the caller may hang separated from the previous one by a delimiter If the 

up after this point, and the message will be. transmitted. caller pauses for an extended period of time, a timeout 

CR: Represents the identification number of the cal- 15 feature, preferably built in the system, prompts the cal- 
ler, preferably, his credit or calling card number. ler to continue entering data. If the inputted data lacks 

PW: This code represents the called access password the appropriate delimiters or if he enters incomplete 

intended to screen the pager holder from undesired or data, the system will branch to block 5 and alert the user 

restricted paging calls. Every pager holder, preferably, of his erroneous entry. The system branches back to 
specifies a password in his personal profile. A pager 20 block 2, allowing the caller to correct his mistakes, 

holder may opt for plural telephone numbers to beep his After a limited number of faulty attempts, the system 

pager without requiring a password. This list of pass- automatically aborts the call and disconnects the caller, 

words and selected telephone numbers are also con- Referring now back to decision block 4. The caller 

tained in the profile of the pager holder. may enter a shortened version of the code number while 

OPT: A variety of options can be entered in this field, 25 entering the number of the called party. Let the number 

some of which have already been described. An exam- of digits be considered. Any code with a length other 

pie of a useful option is the ability of requesting the than 4, 7, 10, 1 1 or 14 is invalid. In this case, a branch to 

display of a message or number or leaving a "voice block 5 takes effect and the number of invalid attempts 

message" without activating the audio transducer. on is recorded. For each invalid entry, the system branches 
the pager apparatus. Additionally, the caller can request 30 to block 2 prompting the caller for a new entry. After 

a replay of his message for verification (as will hereinaf- three faulty attempts, the central station aboru the call 

ter be explained), and disconnects the caller. There are several default 

VOICE: Voice messages may be left by a caller at the options. For example, if the caller wishes to enter the 
central station. The exercise of this feature autpmati- telephone number of the called party and leaves out the 
cally sets a "voice message" indicator at the pager appa- 35 area code. The caller's area code is automatically as- 
ratus. It is subsequently turned off by the transmitting signed to the incomplete entry. The processor concate- 
station after the voice message has been retrieved by nates the caller's area code to the number entered, en- 
calling the central station. suring the resulting combination is valid and that it 

It is evident that the plural fields previously defmed corresponds to an active (e.g., on-line) pager. A combi- 
can be expanded, reduced or modified without detract- 40 nation of 10 digits corresponds to an area code- and 

ing from the intended spirit and scope of the present telephone number; a combination of 14, to an area code, 

invention. It is also evident that any field may be omit- telephone number, and suffix. This suffix, preferably, a 

ted by placing delimiter signs (i.e.. #) one after another. combination of 4 digits, identifies each member of a 

At the time the caller places the paging call, the caller group with the same area code and telephone number, 

may be uncertain if the transmitter actually did transmit 45 For instance, suffix 0000 concerns only member 1; suffix 

that paging call to the called party. As mentioned be- 0001, member 2; suffix 0002, member 3. Suffix 1111, on 

fore, through the use of a special code dialed in the the other hand, alerts all three members of the group 

option field, the caller can ask for verification. Such with one call from the caller. The omission of the suffix 

verification can be achieved if the caller has his own can be defmed to include all parties, the head-of-the- 

pager apparatus available. As heretofore mentioned, it 50 household alone, etc. Upon completion of entering a 

is contemplated that all members of the population will valid and complete code number, a message consisting 

have a pager apparatus. Thus, the caller will have his of a sequence of alpha-numeric characters is entered 

own pager apparatus. By asking for verification, simul- (block 9). The caller can enter the message and at this 

taneous with the transmission from the central station of point hang up and leave. 

the message to the address of the called party, it will 55 Referring now to block 11, the paging system has by 

also transmit the same message back to the caller. Since now ascertained that the caller's number is correct and 

the caller must insert his own telephone number for valid. The caller can pay for his paging call in a manner 

billing purposes, the central station becomes aware of similar - to present telephone calls* i.e^ by billing his 

the identification number of the caller's pager apparatus calling number or by charging it to a calling card, or by 

and can transmit the message back to the caller around 60 direct payment at the telephone apparatus. This could 

the same time that it transmits the message to the called . be controlled by the caller's entry of a "1" or a "0" at 

party. Thus, the caller can look at his own pager appa- the beginning of his call. If the caller selects to charge 

ratus and verify that the message was actually transmit- his call, block 12 is invoked with a request to enter his 

ted by the central station. charge number. The system verifies the. presence of a 

Referring now to FIG. 4, there is shown a flow dia- 65 delimiter, and checks whether the number entered is 

gram of the paging network input , processor as seen by valid and active in the system. If the answer is NO, the 

the caller. The caller initiates a paging call by dialing system branches to block 15, and notes how many times 

the central paging station via the established telephone an invalid number was entered, branching to block 12 
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with a new request for a valid number. After three ducer 144. The audio transducer emits, when prompted 
invalid entries, the call is terminated (block 34). By by the microprocessor, audio signals that alert the pager 
entering the number of his calling card, the caller initi- holder of incoming paging messages. The audio circuit 
ates a financial transaction which the system will handle may be turned on and off with the switch 14<5. Addition- 
off-line. If the answer to block 11 is NO, the caller is 5 ally, the pager apparatus comprises a display 148, pref- 
requested to deposit the appropriate amount at the tele- erably, an LCD display, as a readout device. This dis- 
phone apparatus where he initiated the paging call play is switched on and off by switch 150. The display 
(block 10). includes indicators 150 indicating a low battery, in'dica- 

The pager holder may wish to ascertain that only an tor 152 for indicating receipt of a new message, indica- 
authorized party can page him. The invention herein 10 tor 154 for indicating receipt of a voice message, indica- 
described makes provisions for such an alternative tor 156 for indicating that the audio transducer is off, an 
(block 18). The pager holder can specify passwords in out of range indicator 158 and an echo indicator 160. 
his profile stored at the central station. Thus, if a caller The echo indicator is for use when the caller receives 
enters the correct password (block 19), the message will verification of transmission of his message, 
be forwarded to the caller's pager. Otherwise, a record- 15 Whereas only one embodiment of the paging appara- 
ing will notify the caller that a valid password was not tus has been described, it will be apparent to those 
inputted and, therefore, the message cannot be for- skilled in the art that other pager designs could be ad- 
warded (block 22). The system branches back to block vantageously used by the present invention. 
22, requesting a new entry. Failure to respond with a The digital synchronization between the transmitter 
valid password is recorded and, at the third attempt, the 20 and the receiving pager apparatus will now be ex- 
caller is disconnected. plained. To conserve energy in a pager apparatus, each 

With completion of the aforementioned entries, the pager is activated only for a short period of time within 
system is ready to initiate processing of the message a specified time interval, e.g., for three seconds every 5 
(block 25). The caller can, at this point, specify various minutes. Each profile at the central transmitting station 
options in the next field. For example, a caller may wish 25 includes a time interval to be assigned to every pager 
to leave a voice message only and to exercise the option within the jurisdiction of the central station. Thus, the 
of bypassing the beep. In another case, the caller may transmitter will only transmit paging messages to a 
want to transmit an alpha-numeric message accompa- given pager apparatus during the time interval desig- 
nied by an emergency beep signal. The presence of a nated to that pager apparatus. The real-time clock built 
delimiter is audited as well as the completeness of the 30 in the pager keeps an accurate timing to turn the appro- 
function that was invoked (block 29). A negative re- priate circuitry on at the specified time. To avoid long 
sponse forces the system back to block 25, whereby the term drifts and the possibility of glitches, the transmitter 
caller is requested to correct the function of his choice. will send out date and timing information with each 

Block 30 records the voice message of the caller if frame or, alternatively, within plural frames. This pro- 
there is any. In block 30, all the functions selected are 35 cedure permits synchronizing each pager clock with the 
set in a digital data stream in accordance with the proto- central transmitting station clock. This information is 
col described hereinafter, in FIGS. 6(a) and 6(b). All global in nature. i.e„ all pagers in the system receive this 
calls are forwarded to the appropriate radio transmis- information and, normally, follows the synchronization 
sion stations and are placed in a queue for future trans- and global bytes, preferably, immediately preceding the 
mission. The processing of ID verification, billing, 40 messages within the data frame, 
clearing indicators, etc., are performed at the local sta- Referring now to FIG. 6(a) there is shown the 
tion. The information to be transmitted is also chan- UART protocol used to format the stream of data. This 
nelled to the appropriate transmission station in the protocol is a byte oriented ASCII protocol, well known 
various geographical locations where the paging de- tothosefamiliar with the state of the art. Bits within the 
vices of the parties called are located (block 31). The 45 UART are non-return to zero (NRZ) which restricts 
system interrogates the caller if he wishes to place an having any space between two adjacent highs Oogic 
additional call (block 32). If he responds negatively, the 1 *s). The beginning of a byte is indicated by a start bit 
system terminates the call (block 34). Otherwise, the 50, characterized by its high-to-low transition. The low 
system branches back to block 2 for the next round. bit is sampled to determine the phase of the data stream. 

Referring now to FIG. 5 shows the schematic dia- 50 namely, its position in time. Start bit 50 is followed by 
gram of a pager apparatus which could advantageously eight data bits 52— a byte, by an optional parity bit 54 
be used by the paging system in accordance to the pres- and by a stop bit 56. The parity bit is used for error 
ent invention. Electromagnetic signals, transmitted by detection, whereas the stop bit indicates the end of a 
the central station, contain the paging messages to be byte. It is known to those skilled in the art of formatting 
received by the pager. These signals are captured by 55 and transniitting data, that additional error detection or 
antenna 120, preferable a stripline antenna, and are for- error detection and correction features could be added, 
warded to the receiver 124. preferably a SIGNETICS In instances where sensitive information is to be trans- 
NE605, through an impedance matching network 122 mitted. Hamming-coded based error correction could 
which can be a transformer or an active matching net- be preferable. Since it is of utmost importance in the 
work. The receiver receives, amplifies, demodulates, 60 present invention to avoid false alarms, the address 
and forwards the signals to a microprocessor 128, pref- portion of the message will be encoded. For example, a 
erably, an INTEL SC80C75I. The microprocessor is data rate of 10 kbits/sec. corresponds to a 0.1 miUisec- 
activated and deactivated by a real-time clock 132, ond pulse width, for a total byte length of 1.1 millisec- 
preferably. an INTERSIL ICM7170, which turns the onds. The bytes are assembled to form a data stream at 
pager apparatus on and off at predetermined time inter- 65 the transmission end and are beamed after modulation, 
vals for energy conservation. A typical data frame is illustrated in FIG. 6(b). The 

The microprocessor 128 is connected to an audio frame begins with, preferably, eight synchronization 
oscillator circuit 142, which activates an audio trans- bytes. These bytes contain bit sequences that cannot be 
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mistaken for data messages, thus allowing the micro- 
processor (FIG. 5, block 128) to determine the begin- 
ning of the frame. The frame format is programmed in 
the microprocessor to permit the pager apparatus to 
properly interpret the remaining fields. 

The first byte following synchronization is the previ- 
ously mentioned "global. code" It determines the format 
of all remaining bytes within the frame. It also signals all 
active pagers at that time. 

In a standard frame format, the first plural bytes cor- 
respond to. preferably, the Hamming-coded date and 
time that set the real-time clock (FIG. 5, block 130) in 
the pager apparatus. The remaining bytes in the stan- 
dard format are partitioned into words. It is to be recog- 
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(block 64). A normal option forces a branch to block 67, 
where a comparison is made with the previous message 
stored. Otherwise, appropriate action is taken depend- 
ing on the coded option, and branching to the appropri- 
ate subroutine takes place (block 66). 

Continuing with the main program, if the message is 
a repeat of a previous one, decision block 68 forces a 
branch to block 69, and the repeated message is ignored, 
since retransmission takes place several times to ensure 
reception. If the message transmitted and decoded is 
new, block 70 is activated, and the "new message" 
indicator is turned on. It is thereafter turned off when 
the pager holder activates the display to read his mes- 
sage. The audio control is also enabled (blocks 71 and 



nized that the optimum number of words is determined 15 72), but only if the audio features of the pager device are 

by a trade-off between minimizing the length of the on. Otherwise, the audio circuit is bypassed, and only 

frame and maintaining the overhead (i.e., synchroniza- the visual indicator is activated. If the reserved bits in 

tion bytes, date and time, etc.) a small percentage of the the message field indicate that a voice message was left 

total. Likewise, there is a trade-off in that a shorter at the central station, (blocks 73 and 74). the "voice 

frame length allows for a short "on-time" which, in 20 message" indicator will alert the pager holder, inform- 



tum, conserves power of the battery. However, this 
reduces the number of messages that can be sent during 
a frame and therefore increases the queuing time, or 
possible waiting time, until that particular pager gets a 
message. 

Following the date and the time bytes, a plurality of 
words 66 appears, each word divided into two fields: an 
address code 68 and a message 70. The address 68 corre- 
sponds to the address of the pager apparatus. It is com- 
pared to the internal addresses contained therein to 
determine whether the correct pager is being addressed. 
(The coded number entered by the caller is not neces- 
sarily the same as the address coded in the pager, but 
rather a translation to be performed by the system relat- 
ing numbers known to the public with those that iden- 
tify a pager). The correct pager apparatus decodes the 
message transmitted and displays its content on the read 
out display. Additional bits in the message field are 
reserved for the previously mentioned "local codes", 



ing him that a message is waiting at the central station. 
It is turned off thereafter once the pager holder re- 
trieves his message or, alternatively, by the transmitting 
station at periodic intervals. In the absence of a voice 
25 message, no action is taken, and the system branches to 
END. The pager is deactivated and returned to an en- 
ergy conservation standby mode until the next time slot 
when it is "woken up" by the clock (blocks 75 through 
77). 

30 . Referring now to FIG. 7(c), showing the decoding of 
the global codes and their conversion into specific hard- 
ware functions. In the data stream, one or more bytes 
following the synchronization bytes are designated as 
the global option bytes. All pager apparatus within the 
35 system respond to these bytes, since none in particular is 
addressed. These bytes determine, additionally, the 
format of the rest of the data frame. Accordingly, all 
pager apparatus within the system are programmed to 



interpret the incoming data stream in conformance with 
Referring to FIG. l{a) and lib), which describes a 40 the changes in frame format introduced by the options, 
preferred flow of the signal decoding and processing, as The decoding of the global code by the microproces- 
viewed by the paging device. A real-time clock acti- sor prompts the generation of electrical signals to the 
vates the microprocessor which, in turn, enables the various features of the pager apparatus. For example, a 
receiver (blocks 50 and 51). This initiates the data acqui- Code 1 invokes the subroutine "Emergency Call" 
sition process. The data received by the receiver is 45 (block 80). The subroutine initiates a command to acti- 



forwarded to the microprocessor (block 52) for assem 
bly of the bytes and decoding of the data (block 53). It 
locates the synchronization bytes, decodes them (block 
54) together with the global code that normally follows 
the synchronization bytes (block 55). The microproces- 
sor interrogates the global code to determine its content 
(block 56), If it is normal, it proceeds to block 58, where 
the date and time of the message are decoded and are 
used to reset the real-time clock to be synchronized 
with the transmitter (block 59). Otherwise, it branches 55 
to block 57, where the special nature of the global code 
is analyzed for further branching to the various subrou- 
tines, depending on the code. 

Proceeding with the main data acquisition loop, 
every address of the message following the time and 60 
date is decoded (block 60), The system interrogates the 
various addresses to determine whether any of them 
matches one of the address codes of the pager device 
(block 61). If there is no match, the process terminates 
(block 62). If, alternatively, one of the addresses m the 65 
protocol coincides with one of the addresses coded in 
the paging apparatus, the processor decodes the ensuing 
message (block 63) and checks the various local options 



vate the audio transducer to emit a beep with, a distinc- 
tive amplitude and frequency, recognized by the pager 
holder as an incoming emergency signal (blocks 81-82). 
The subroutine checks whether a message is currently 
50 being displayed (block 83). If the answer is YES, a 
command is issued to temporarily store in memory the 
previous message (block 84), The visual display is 
cleared and the emergency message is displayed. The 
subroutine ends, and returns to the main program. 

Other functions can be activated by the various sub- 
routines, A preferred subset is: 

Disable the audio transducer, for a quiet reception of a 
message; 

Enable or disable the receiver, if a password protected 
lockout command is issued; 

Enable or reactivate all audio circuits, for normal 
operation of the pager apparatus; 
Clear the "new message" indicator; 
Clear the "voice message" indicator, preferably by the 
central station. 

Referring now to FIG. l{d), which shows an example 
of a local code option after branching out of block 66 in 
the main program. Unlike global options which concern 
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a]] paging devices within the system, local options are 
restricted to a particular paging device. More specifi- 
cally, local options are exercised only after an address 
has been decoded and the particular pager device has 
been addressed. The presence of extra bits in the mes- 
sage field specifies how to interpret the remainder of the 
message and how to handle any special options, many 
similar in nature to the global options. Examples of local 
options are: 

Reprogram the time slot for the paging apparatus; 
Reprogram the pager apparatus for a new identity num- 
ber; 

Enable or disable the audio circuits of the pager device 

in a predetermined local ayr^a 9^0 smaller thanjheft! 

pager service region using a^ local transmitter 9(S^lf 

iDustrated in FIG. 97 

The procedure for a user to change the address of his 
pager will be explained to illustrate a Local Code Op- 
tion. The subroutine in the central station is invoked by 
selecting the appropriate option at block 66 of the main 20 
program. The pager holder requests a change of address 
for his pager device (block 151). The system requests 
that the password in force be entered (block 152). If the 
password is valid, the system recognizes the pager 
holder and assigns a new address to the pager device 25 
(block 154). The system interrogates the pager holder if 
suffixes are desired (block 155). If the answer is YES, 
the pager holder enters the appropriate suffixes (block 
156), one for each member of his family or group, if the 
password was invabd, the system automatically discon- 30 
nects the pager holder (block 157). 

FIG. 8 shows a flow chart of how profile information 
normally stored at a central station is processed. As 
previously explained, a caller initiates a paging call to 
the central station via telephone lines (block 400). The 35 
system determines whether the paging message is to be 
transmitted to one or to a plurality of paging devices 
(block 420). If the call is to be forwarded to a single 
party, the profile of the called party is fetched (block 
410) and then a branch to entry point A in FIG. 4 takes 40 
effect, and all subsequent steps shown therein are se- 
quentially activated. If the caller wishes to initiate a 
multiple call, e.g., to transmit a message to all members 
of a given group, the appropriate distribution list is 
fetched from the group's profile (block 430), and each 45 
member of the group of called parties is individually 
polled by examining his profile to determine whether 
the caller's identity is acceptable (blocks 440-480). If 
the member polled accepts the call, his profile is further 
examined to establish his present location. If he is in the 50 
same region as the central station, the message is added 
to the transmitting queue (block 500). If, on the other 
hand, the profile of the party called shows that he is 
temporarily away at a geographical region under the 
jurisdiction of some other central station B, C, . , . Z. the 55 
message is added to the queue of messages to be di- 
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rected to the appropriate central station (blocks 490, . . 
. , 499). At predetermined intervals, all messages are 
simultaneously transmitted to their respective destina- 
tions (block 500). 

While only certain embodiments of the present inven- 
tion have been described, it is apparent to those skilled 
in the art that various changes and modifications may be 
made without departing from the spirit and scope of the 
present invention. 

I claim: 

1. A paging system, comprising: 

a central station having a pager service region; 
a plurality of pager apparatus responsive to said cen- 
tral station; and 
calling means for a caller to access the central station 
and place a call to at least one of said pager appara- 
tus to transmit a message thereto; 
aid central station comprising: 
receiving means for receiving the call from the 
caller, 

processing means for processing the call in accor- 
dance with prescribed information relating to the 
caller and the called pager apparatus, 

transmitting means responsive to the processed 
information for providing signalling to said at 
least one pager apparatus and transmitting 
thereto information relative to the message, 

calculating means for billing for the transmission of 
the call, and 

a local transmitter including means for cuning off, 
at the pager apparatus, signals produced by all 
pager apparatus entering and within a local pre- 
determined area smaller than the pager service 
region. 

2. A method of paging a called party by a caller, 
comprising: 

telephoning by the caller into a central station and 
placing a call to at least one pager in the paging 
system to transmit a message thereto, and provid- 
ing an identification of the caller; 

receiving the call at the central station and processing 
the call in accordance with a profile of stored infor- 
mation about the transmission services prescribed 
by the holder of the called pager; 

transmitting in accordance with the prescribed infor- 
mation of the called party a paging signal ad- 
dressed to the called party together with informa- 
tion relative to the message; 

billing based upon the transmission of the call, 

wherein the identification of the caller corresponds to 
the address of a pager of the caller; and 

transmitting to the pager of the caller the information 
relative to the message being addressed to the 
called pager, to permit transmission verification by 
the caller. 

♦ • * * ♦ 
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